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Topics

‘ Background
‘ Earthquake Response

‘ Seismic Mitigation Program
‘ Case Studies

‘ Key takeaways
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Every 140-150 years
Last time: 1868, 6.8 M
Current Population ~ 2.4 Million




Damage Scenario
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Source: UC Berkeley, Seismology Lab




1989, Loma Prieta,
CA

Source: USGS Earthquake Photo Collections



1994 Northridge, CA

Source: USGS Earthquake Photo Collections




“‘Psychologists describe a “normalization bias,” the
human inability to see beyond ourselves, so that what we
experience now or in our recent memory becomes our
definition of what 1s possible. We think the common
smaller events are all that we have to face, and that,
because the biggest one 1sn’t in anyone’s memory, it 1Isn’t
real”

Jones, Dr. Lucy. The Big Ones: How Natural Disasters Have Shaped Us (and What We Can Do About Them)
(p. 10). Knopf Doubleday Publishing Group.




Wastewater Collection System and Treatment
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Initial Goals following major earthquake

* Life Safety
* Incident Stabilization

* Preservation of Property and
Environment

11 Main wastewater treatment plant




Key principles for Wastewater Treatment

 Utilize available storage
e Maximize available treatment

* Avoid SSO 1n the public streets
and overflow structures

* Use wet weather facilities
(partial treatment)
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Wet Weather Facilities

Point Isabel WWF

Primary sedimentation

Disinfection & Dechlorination
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Response Priorities

* Maintain personnel and public safety R _-1\‘\) | " |

* Damage Assessment

* Restore Power (Cogeneration Island
mode/black start)

* Laboratory
* Interceptor and Pump stations

* Process restoration
o IPS/Headworks
o Primary
o Dismfection/dichlorination
o Secondary
o Digestion/Dewatering

* Recycled Water Treatment Plants
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Various Scenarios

No significant damage
* Influent Pump Station mmoperable
* Grit removal facilities moperable

* Primary tanks/channels are
damaged and inoperable

* Secondary reactor decks and/or O2
system moperable

* Damage to Pumpstation(s) and
Interceptors

* Disinfection inoperable

* Dechlorination inoperable

15 ©2024 East Bay Municipal Utility District




Seismic Evaluation Project

* Identify Structural Vulnerabilities
o Standards and Guidelines

o Site Investigations and
evaluations

* Prioritize Facilities
oRisk Assessment

* Develop Recommendations

o Conceptual Design and Cost
Estimate (Class V)

o Project Proposals for CIP
development

16 ©2024 East Bay Municipal Utility Dis trict




Project Approach

Shortlist 15+

Highest Risk Facilities
o RANK ‘ INCLUDE‘LAEEL DESCRIPTION
1 B - b Detailed Field
. Investigation of [~
L Preliminary Risk 30<+ Facilities e
Assessment
Review All Facilities: .

* Drawing Review
* Rapid Field Investigations
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Preliminary Evaluation Of
15+ Facilities

* Based on: ASCE 41, ACI350

* Using Updated Criteria

Shortlist 5+
Highest Risk Facilities

RANK

INCLUDE| ‘ LABEL ‘DESCRIPT\ON

1 pas s

P1ABCD [Primary nuent ChannelGallry

Pant Efuent hamel

S13AB  [Sidge Devatring Bl

Fmal Risk E :
Assessment
Conceptual Retrofit
Design &Cost
Estimate




Prelimmary Risk Evaluation with the highest scores

Facility/Structure Name TCoF x TLoF

IPS-Pumping Plant 1680
Primary Influent Channel @ PST 1-10 1663
IPS-Grit Chambers (Fine Screens Room) 1615
Primary Influent Gallery @ PST 1-10 1488
Primary Effluent Channel 1443
Plant Effluent Channel 1435
Sludge Dewatering Bldg 1360
Primary Sed Tanks 1-10 1344
Primary Influent Gallery @ PST 11-16 1278
Maintenance Center 1264
Power Generation Sta 1 1216

TCoF: Total Cost of Failure, TLoF: total likelihood of failure




High Risk Facilities

PRIMARY EFFLUENT CHANNEL itk

in

IPS PUMPING PLANT
IP5 GRIT CHAMBERS

SLUDGE DEWATERING PRIMARY INFLUENT
BUILDING ; CHAMMEL @ PST 1-10

PRIMARY INFLUENT
GALLERY @ PST 110

+ MAINTENAMCE CENTER

LEGEND

m— BUILDING OR OTHER STRUGTURE
e CHAMNEL

m— GALLERY

— SEISMIC/EXPANSION JOINT
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Are you earthquake-ready?

* Store enough water to last for 3 to 7 days
* Emergency food for the family

* Emergency/disaster supplies

* Sanitation Kits

* Don’t forget your pets!!

* For more mformation:
o www.ready.gov/earthquakes
o www.redcross.org/prepare
* You will be needed at work during and after a disaster
emergency

o Do you have a personaldisaster kit ready to report to
work

Do you have an emergency communication plan ready?

20 ©2024 East Bay Municipal Utility District

DURING AN EARTHQUAKE

EARTHQUAKE
READY PERSON

BE PREPARED. STAY SAFE. PROTECT LIVES.

@ KNOWLEDGEABLE ‘ y EMERGENCY KIT CHECKLIST
Understands earthquake

risks and safety g M Water
measures. &

FAMILY o Iz Non-perishable Food
\ RGEN
PRACTICES SAFETY y - EME AN M Flashlight

Knows how to

on Plan
"DROP, COVER, HOLD ON’ Lo

i MeetraPit M Battery-powered Radio

Route
o et e [ Extra Batteries

& Emersen!
9 [ First Aid Kit

[ Whistle

and has practiced it.

PREPARED

Has an emergency kit
with essential supplies.
M Important Documents
SECURES HOME M cash
secures appliances,

Fastens heavy furniture, I - S | ‘ EMERGENCY \ M Clothing

and identifies safe
spots.

HAS A PLAN

Has a family emergency
plan and knows the >
meeting place. ) FIRST 41p



Case Studies

* Christchurch, New Zealand, 6.3 M, Feb 2011
* East Japan Earthquake, 9.0 M, March 2011
* Kaikoura Earthquake, 7.8 M, November 2016




Christchurch

LIGUEFACTION CASE BUOYANT FORCE

s[ouugy)

"HEAVY WATER™ SG = 1.8 CREATES HIGH PORE PREZSURES
|

Clarifier 2 : Clarifier 1
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Japan Earthquake (liquefaction)

2008 Iwate-Miyagi Earthquake 2011 The Great East Japan Earthquake
| Before | | After |

| Sewage pipe uplift |
f‘"‘"\
‘ 1Sewage pipe

Paved road sl
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and breakage

Manhole I

Sewage
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(o) Undamaged manhole S Damaged manhole - o) Undamaged manhole
without countermeasure without countermeasure m with countermeasure

Undamaged pipe ¢ Damaged pipe i Undamaged pipe
|= u with countermeasure

without countermeasure without countermeasure
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Kaikoura Earthquake

Figure 6. Ferrocement tanks at Ward, insta
has collapsed (Photo: Marlborough Distr

Figure 7. East side of the Needles Creek Bridge north of Ward on the SH1, viewed from the north. Original freshwater pipelines
have failed and been replaced temporarily with ductile pipes (in black) (Photo: X. Bellagamba).
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Call for Action

* Big one will happen, the question is when?

* Develop contingency plans for various scenarios

* Seismic Evaluations for critical structures and processes
* CIP project plans for retrofit

* Earthquake Preparedness for staff

25 ©2024 East Bay Municipal Utility Dis trict




EBMUD
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Questions?
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Operation Control Center and Secondary Clarifier
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